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Summary 34 

Title  
A Comparison of Laparoscopic with Open Distal Gastrectomy in Advanced 

Gastric Cancer after Neoadjuvant Chemotherapy 

Objectives  

To determine the non-inferiority of laparoscopic distal gastrectomy 

(experimental group) compared with open distal gastrectomy (control group) 

on 3-year recurrence-free survival for patients with preoperative clinical stage 

of locally advanced gastric cancer receiving neoadjuvant chemotherapy 

Design  
Phase II, single-center, open-label, non-inferiority, randomized controlled 

trial 

Outcomes  

Primary Outcome: 3-year progression-free survival  

Secondary Outcomes: 3-year overall survival, surgical radicality, surgical 

morbidity, surgical mortality, postoperative recovery index, postoperative 

quality of life  

Study 

Duration  
5 years 

Interventions  

Group A (experimental group): laparoscopic distal gastrectomy with D2 

lymphadenectomy 

Group B (control group): open distal gastrectomy with D2 lymphadenectomy 

Number of 

Subjects  
96 

Population  
Patients with locally advanced gastric adenocarcinoma receiving neoadjuvant 

chemotherapy 
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1. Background 107 

1.1. Epidemiology of Gastric Cancer  108 

Gastric cancer is the fourth most common malignant tumors and the second leading cause of 109 

cancer death worldwide.[1] Although the incidence of gastric cancer is slightly declining in 110 

the past half century worldwide, it persists at a high level in East Asia. China carries the 111 

heaviest burden of gastric cancer, as almost half of gastric cancer cases occur in China.[1, 2] 112 

Moreover, due to the difficulty of screening and early diagnosis, approximately 80% of 113 

gastric cancer patients in China are already at advanced stage at first hospital visit.  114 

1.2. Treatment of Gastric Cancer  115 

The established treatment for advanced gastric cancer is open gastrectomy with D2 lymph 116 

node dissection and postoperative adjuvant chemotherapy of S-1 for one year or combination 117 

therapy with capecitabine and oxaliplatin for six months.[3] Though such a treatment 118 

regimen is effective, the prognosis of patients is not satisfactory, which calls for a more 119 

intensive chemotherapy. From theoretical perspectives, an intensified chemotherapy can be 120 

better tolerated and complied by patients if being administered before the surgery. By far, 121 

two large European phase III trials, the MAGIC and the FNCLCC/FFCD, have provided 122 

supportive evidence that preoperative (neoadjuvant) chemotherapy results in high compliance 123 

as well as other favorable factors such as high rate of R0 resection and tumor regression that 124 

lead to a better prognosis.[4, 5]  125 

Laparoscopic gastrectomy has been used as an alternative to open gastrectomy to treat early 126 

gastric cancer. Though still in debate, the application of laparoscopic surgery in advanced 127 

gastric cancer has drawn increasing attention over the years. There have been a number of 128 

randomized trials comparing laparoscopic with open gastrectomy,[6] but very few on this 129 

comparison after neoadjuvant chemotherapy. To our best knowledge, only one similar trial 130 

was proposed to be carried out from 2011 to 2014 in Japan but results have yet been 131 

published.[7] Such a trial is worthwhile for the following two reasons. On one hand, 132 

laparoscopic gastrectomy is considered to be more technically difficult than open 133 

gastrectomy due to the complex structures of blood vessels and lymphatic drainages around 134 

the stomach, and neoadjuvant chemotherapy may increase these difficulties by inducing 135 

fibrotic changes of tissues and the destruction of anatomical dissection plane. On the other 136 

hand, laparoscopic surgery has certain advantages over open surgery, manifesting as the 137 

visual magnification, better exposure, and more delicate maneuvers of organs, vessels, and 138 

nerves. 139 

1.3. Necessity and Novelty of Current Study  140 
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 The neoadjuvant chemotherapy and laparoscopic treatment of advanced gastric cancer are 141 

the current research hotspots. 142 

 There is no high-level evidence on safety and efficacy of laparoscopic gastrectomy as 143 

compared to traditional open gastrectomy after neoadjuvant chemotherapy domestically 144 

and internationally. 145 

 The uniquely very large burden of advanced gastric cancer in China warrants the 146 

necessity and urgency of studies which may have a significant impact on the prognosis 147 

and life quality of gastric cancer patients in China.  148 

2.  Objectives 149 

2.1. Primary Objective 150 

 To determine the non-inferiority of laparoscopic distal gastrectomy after neoadjuvant 151 

chemotherapy compared with open distal gastrectomy after neoadjuvant chemotherapy on 152 

3-year recurrence-free survival for patients with preoperative clinical stage of locally 153 

advanced gastric cancer  154 

2.2. Secondary Objectives 155 

 To compare 3-year overall survival rate of laparoscopic distal gastrectomy to open distal 156 

gastrectomy after neoadjuvant chemotherapy  157 

 To compare surgical radicality of laparoscopic distal gastrectomy to open distal 158 

gastrectomy after neoadjuvant chemotherapy  159 

 To compare perioperative safety of laparoscopic distal gastrectomy to open distal 160 

gastrectomy after neoadjuvant chemotherapy  161 

 To compare operative trauma and early postoperative recovery of laparoscopic distal 162 

gastrectomy to open distal gastrectomy after neoadjuvant chemotherapy  163 

 To compare postoperative 1-year quality of life of laparoscopic distal gastrectomy to 164 

open distal gastrectomy after neoadjuvant chemotherapy  165 

3. Overall Design  166 

3.1. Study Site  167 

The study took place in the Gastrointestinal Cancer Center of Peking University Cancer 168 

Hospital in China. 169 

3.2. Control Group and Grouping 170 

Group A (experimental group): laparoscopic distal gastrectomy with D2 lymphadenectomy 171 

Group B (control group): open distal gastrectomy with D2 lymphadenectomy 172 
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3.3. Sample Size Estimate  173 

A double-criteria approach described in the paper of Neuenschwander et al was used to 174 

calculate the required sample size in order to identify non-inferiority of laparoscopic versus 175 

open gastrectomy in terms of 3-year recurrence-free survival.[8] The first criterion was that 176 

the point estimate of hazard ratio comparing laparoscopic to open gastrectomy was smaller 177 

than a critical threshold of 1.12. The second criterion required that the upper limit of 178 

confidence interval of the hazard ratio was smaller than the non-inferiority margin of 1.59. 179 

These two thresholds are selected on the basis of clinical consideration and previous literature. 180 

On the basis of this approach, a sample size of 80 (40 per arm) is planned, with a type I error 181 

of 0.05 (one-sided). The total sample size is 96 (48 per am) after taking account of a 20% 182 

dropout rate in each group.  183 

From a Bayesian perspective, this sample size enables that, when declaring non-inferiority, 184 

we have 95% or more certainty that the true difference is better than the non-inferiority 185 

margin (aka. 1.59) and that the Level of Proof for the critical value is 0.5. 186 

Non-inferiority will be declared if the point estimate of hazard ratio comparing laparoscopic 187 

to open gastrectomy is smaller than 1.12 and that the upper limit of one-sided 97.5% 188 

confidence interval is smaller than 1.59. 189 

3.4. Randomization, Allocation Concealment, and Blinding 190 

In three weeks after the last cycle of neoadjuvant chemotherapy, patients with resectable 191 

tumor will be randomized to receive either laparoscopic gastrectomy with D2 lymph node 192 

dissection or open gastrectomy with D2 lymph node dissection in a 1:1 ratio. The data 193 

manager, who is separate from the eligibility assessment and recruitment of patients, will do 194 

the randomization using a list of randomly ordered treatment identifiers generated by a 195 

permuted block design with SAS version 9.4 (SAS Institute, Cary NC). The allocation 196 

sequence is concealed from the surgeons who enroll patients until patients have been 197 

formally assigned to their groups. While it is not feasible to blind surgeons and participants, 198 

pathologists and radiologists are unaware of the treatment received by the patients.  199 

3.5. Study Period 200 

 Patient Enrollment: the plan is to complete the enrollment within 2 years.  201 

 Follow-up period: The enrollment of the first case is used as the starting point of the 202 

follow-up, and 3 years after the last case is included as the end point of follow-up.  203 

3.6. Study Flowchart  204 
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 205 

4. Research subjects  206 

4.1. Inclusion Criteria  207 

 Ambulatory male or female aged to 18 to 80 208 

 Karnofsky score≥70% 209 

 Histologically proven gastric adenocarcinoma in biopsy (including Lauren classification)  210 

 Proven clinical stage of cT2N+M0 or cT3-4a/N+M0 by baseline ultrasound endoscope, 211 

enhanced CT/MRI examination using Habermann Standards, or diagnostic laparoscopy. 212 



 

 

 

 

10 

 No past chemotherapy or radiotherapy before diagnosis 213 

 Primary tumor located at middle or lower stomach, achievable naked-eye complete 214 

resection (R0/1) via distal subtotal or total gastrectomy plus lymphadenectomy  215 

 Haematology and biochemistry index meet the following: hemoglobin≥80g/L, absolute 216 

neutrophils count (ANC)≥1.5×109/L, platelet≥100×109/L, ALT、AST≤2.5 times the 217 

upper limit of normal value, ALP≤2.5 times the upper limit of normal value, serum total 218 

bilirubin<1.5 times the upper limit of normal value, serum creatinine<1 times the upper 219 

limit of normal value, serum albumin≥30g/L  220 

 No severe concomitant disease that leads to survival<5 years 221 

 Willing and able to comply with study protocol 222 

 Written agreement consent before enrolment and full awareness of the right to quit the 223 

study at any time with no loss 224 

4.2. Exclusion Criteria 225 

 Pregnant or breastfeeding;  226 

 Uncontrolled seizure, central nervous system diseases or mental disorders;  227 

 History of upper abdominal surgery (except for laparoscopic cholecystectomy);  228 

 History of gastric surgery (including diagnosis procedure such as endoscopic submucosal 229 

dissection and endoscopic mucosal resection);  230 

 Other malignant diseases in 5 years (except for cured skin carcinoma and cervical 231 

carcinoma in situ);  232 

 Clinically severe or active heart diseases, such as symptomatic coronary heart disease, the 233 

New York Heart Association (NYHA) grade II or above congestive heart failure, severe 234 

arrhythmia, or myocardial infarction in 6 months;  235 

 Cerebral haemorrhage or infarction in 6 months;  236 

 Organ transplant recipient under immunosuppressive therapy;  237 

 Severe uncontrolled repeated infection or other severe uncontrolled concomitant diseases;  238 

 Medium or severe renal damage (creatinine clearance rate ≤50ml/min or serum creatinine 239 

greater than the upper limit of normal value);  240 

 Other diseases requiring synchronous surgery; requiring emergent surgery due to 241 

oncological emergency (eg, bleeding, perforation, obstruction);  242 
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 Forced expiratory volume in 1s <50% of expected value; and participated in other studies 243 

4 weeks before the randomisation. 244 

4.3. Withdrawal Criteria   245 

Subjects have the right to withdraw from the study at any time during the trial, or to terminate 246 

the study early if: 247 

 Clinical evaluation after neoadjuvant chemotherapy is progression disease (PD), which is 248 

not suitable for surgical treatment. 249 

 Patients who are diagnosed with PD during treatment must discontinue the treatment 250 

of the study. The post-progress treatment is determined by a multidisciplinary 251 

discussion organized by the investigators and must be documented in the CRF. 252 

 One of the following conditions will be considered as PD: 253 

 There is evidence that the patient has developed a new metastatic lesion, 254 

 There is evidence to confirm that the patient's original lesion has progressed, 255 

 Death has occurred for any reason. 256 

Note: New metastatic lesions should be confirmed by cytology or histology. Without the 257 

support of other objective indicators (ie, radiology, histology/cytology), elevated level of 258 

tumor markers alone or unexplained clinical deterioration cannot be used as a basis for a 259 

diagnosis of progression. The date of progression is defined as the date on which an 260 

objective test yields a positive result. 261 

 Metastatic gastric cancer (M1) confirmed during or after surgery. 262 

 T4b or a tumor that invades the duodenum confirmed during or after surgery. 263 

 Presence of regional fusion of lymph nodes confirmed intraoperatively which cannot 264 

ensure R0 resection or surround important vessels and cannot be dissected. 265 

 Intraoperative confirmed total gastrectomy is required to ensure adequate proximal 266 

margin. 267 

 Sudden comorbidities before surgery so that surgery or anesthesia cannot be tolerated and 268 

the study protocol cannot be followed. 269 

 Those who need emergency surgery due to changes in the patient's condition after 270 

enrollment. 271 

 The subject or subject's legally authorized representative requests to withdraw from the 272 

study. 273 
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 Determined after the enrollment that the subject does not meet the inclusion and 274 

exclusion criteria. 275 

 Lost to follow-up or non-compliance. 276 

 Unfit to continue the study due to adverse events. 277 

For subjects who withdraw from the study, the reason for the early withdrawal should be 278 

recorded, and the time of the last medication/intervention of the study should be recorded, 279 

and the examination items should be completed in the last visit as much as possible. 280 

4.4. Recruitment of Cases  281 

Before the screening visit, the patient's instructions are sent to the patient and the patient is 282 

given a certain amount of time to read all the instructions, communicate with the 283 

investigators on relevant circumstances or ask questions. During the screening visit, the 284 

patient should be verbally informed about the research content and specific operations 285 

involved. Patients must sign and date the informed consent form approved by the appropriate 286 

ethics committee before the selection process begins. 287 

4.5. Selection of Cases   288 

During the screening period, the investigator will firstly provide written informed consent for 289 

and explain the content in detail to the subjects who may be included in the study. When the 290 

subject signs the informed consent form, the investigator will assign a screening 291 

identification number based on the time at which the subject signs the informed consent form. 292 

Signing this informed consent indicates that the patient has entered the study and can be 293 

screened according to the following items: 294 

 Demographic data; 295 

 Medical history taken within 2 weeks prior to the screening process, including at least the 296 

history of gastric cancer and related treatment, as well as concomitant diseases and 297 

relevant treatment; 298 

 Urine pregnancy test (fetal females, if applicable) performed within 1 week prior to the 299 

screening process; 300 

 Vital signs examination performed within 1 week prior to the screening process, 301 

including blood pressure (in sitting position), heart rate, respiratory rhythm, and body 302 

temperature (underarm); 303 

 Physical examinations (height, weight, Karnofsky score, heart/lung/abdominal routine 304 

physical examination) performed within 1 week prior to the screening process; 305 
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 Laboratory examinations performed within 1 week prior to the screening process (fasting 306 

blood should be required; for hemodialysis patients, blood should be taken before 307 

dialysis), including: 308 

 Blood cell analysis should include at least: WBC, LYM, NEU, NEU%, RBC, Hb, 309 

PLT 310 

 Blood biochemical analysis should include at least: albumin, AST, ALT, total 311 

bilirubin, creatinine, urea nitrogen, fasting blood glucose, CRP 312 

 Tumor evaluations performed within 4 weeks prior to the screening process, including: 313 

 Abdominal enhanced CT and / or MRI scan 314 

 Endoscopic ultrasound 315 

 Chest plain scan CT 316 

 Cervical lymph node ultrasound 317 

 Pelvic ultrasound / CT 318 

 Serum tumor markers, including at least: CEA, CA199, CA724, CA242, CA125 319 

 Laparoscopic exploration and abdominal cytology 320 

 12-lead ECG under calm conditions within 2 weeks prior to the screening process 321 

 Respiratory function tests performed within 2 weeks prior to the screening process, 322 

including at least: FEV1, FVC 323 

4.6. Enrollment of Cases  324 

After the subject completes all screening tests and were determined to meet the 325 

inclusion/exclusion criteria, the subject will receive a subject identification number. Screened 326 

test results can be accepted as baseline characteristics. 327 

5. Endpoint 328 

5.1. Primary Endpoint  329 

 3-year progression-free survival: defined as time from the day of surgery to the date of 330 

tumor recurrence (local, regional, or distant), all-cause death, or last follow-up, whatever 331 

occurs first. 332 

5.2. Secondary Endpoints  333 

 3-year overall survival: defined as time from the day of surgery to the date of all-cause 334 

death or last follow-up, whatever occurs first. 335 
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 Surgical radicality: defined as the degree to which the gastrectomy is radical. The 336 

evaluation includes assessments on the number of lymph nodes retrieved, the state of 337 

resection margin, and R0 resection rate. 338 

 Surgical morbidity: defined as postoperative complications occurring within 30 days after 339 

surgery and will be classified according to the Clavien-Dindo classification system. 340 

Postoperative complications include incision complications (infection, effusion, rupture, 341 

poor healing), ascites or abscess formation, hemorrhage (intraperitoneal, digestive tract), 342 

intestinal obstruction, anastomotic leakage, anastomotic stenosis, intestinal fistula, 343 

lymphatic leakage, pancreas fistula, gastroparesis, pancreatitis, pulmonary infection, 344 

pleural effusion, urinary tract infection, renal failure, liver failure, cardiovascular and 345 

cerebrovascular events (double lower extremity thrombosis, pulmonary embolism, 346 

myocardial infarction, arrhythmia, cerebral infarction, etc.), and others. 347 

 Surgical mortality: defined as death occurring within 30 days after surgery, regardless of 348 

the cause.  349 

 Postoperative recovery index: includes postoperative blood transfusion, postoperative 350 

pain score and dosage of analgesics, first time of ambulation, first aerofluxus time, first 351 

defecating time, first time on a liquid diet, time of gastric tube and drainage removal, and 352 

length of hospital stay. Postoperative pain intensity is measured by using a Visual 353 

Analogue Scale up to 72 hours after surgery. Dosage of analgesics is measured as the 354 

time of applying intravenous patient-controlled analgesia and rescue morphine 355 

consumption.  356 

 1-year postoperative quality of life: assessed using the European Organisation for 357 

Research and Treatment of Cancer (EORTC) Quality of Life questionnaires (QLQ- C30 358 

and QLQ-STO22). Patients will complete both C30 and STO22 within 7 days before the 359 

treatment, within 7 days after the treatment, at 12 months after surgery. The EORTC-C30 360 

instrument includes 5 functional scales (physical, role, emotional, cognitive, and social 361 

functioning), 3 symptom scales (fatigue, pain and nausea, and vomiting), 1 global health 362 

status, and 6 single items. 363 

6. Preoperative neoadjuvant chemotherapy 364 

6.1. Preoperative neoadjuvant chemotherapy program  365 

Patients will first receive neoadjuvant chemotherapy with oxaliplatin plus capecitabine as 366 

follows: 367 

 Oxaliplatin: 130mg/m
2
, 2 hours intravenous drip, day 1; 368 
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 Capecitabine: 1000mg/m
2
, oral administration within 30 minutes after meal, Bid, days 1-369 

14; treatment for 2 weeks, rest for 1 week 370 

 Repeat every 3 weeks for a total of 3 cycles. 371 

6.2. Safety evaluation indicators of preoperative neoadjuvant chemotherapy 372 

The safety evaluation indicators for the patients enrolled in the study should be immediately 373 

filled out by the investigators before the first cycle and after each cycle of neoadjuvant 374 

chemotherapy, with specific items including: 375 

 Performance Status  376 

 Subjective and objective status (according to records of CTCAE v3.0) 377 

 Blood tests: 378 

 Peripheral venous blood assessment: WBC, Hb, PLT 379 

 Blood biochemistry: albumin, Na, K, total bilirubin, AST, ALT, creatinine Serum 380 

tumor markers: CEA, CA19-9, CA72-4 381 

Safety evaluation items to be implemented during chemotherapy when necessary (refer to 382 

CTCAE v3.0): 383 

 Neurotoxicity 384 

 Cardiac toxicity 385 

 Bone marrow suppression and infections due to immune dysfunction  386 

 Others  387 

7. Preoperative Management  388 

 Surgical treatment should be performed within 1 week (including the 7th day) after 389 

randomization. 390 

 Patients with nutritional risk are allowed to receive enteral/parenteral nutrition support 391 

before surgery. 392 

 For high-risk patients of advanced age, smoking, diabetes, obesity, chronic cardiovascular 393 

or cerebrovascular thrombosis, etc, prophylactic measures, such as perioperative low 394 

molecular heparin, lower extremity antithrombotic elastic pants, active lower extremity 395 

massage, and respiratory function training, will be used. Other potential high-risk 396 

complications are determined by the investigator based on clinical practice and specific 397 

needs and must be detailed in the case report form. 398 

 The patient will be fasted 1 day before surgery and water is forbidden 4 hours before 399 

surgery. 400 
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 Patients are not routinely placed with gastrointestinal decompression before surgery, 401 

except those with gastrointestinal obstruction. 402 

 Prophylactic antibiotics during the perioperative period will be used in accordance with 403 

relevant national regulations. 404 

8. Surgical treatment 405 

8.1. Surgical approach 406 

 Group A: laparoscopic distal gastrectomy with D2 lymphadenectomy. 407 

 Group B: open distal gastrectomy with D2 lymphadenectomy. 408 

8.2. Extension of gastrectomy 409 

The extension of gastrectomy is performed in accordance with the Japanese Gastric Cancer 410 

Treatment Guidelines (3rd Edition). More than 2/3 of the stomach tissue at the distal end was 411 

removed. The proximal margin is at least 5 cm from the edge of the lesion, and there should 412 

be no tumor infiltration within 1 cm of the margin; the distal margin is located in the 413 

duodenal bulb and should be at least 3 cm from the edge of the tumor. 414 

8.3. Extension of lymphadenectomy 415 

According to the Japanese Gastric Cancer Treatment Guidelines (3rd Edition), D2 lymph 416 

node dissection should be performed. The dissection range includes No. 1, 3, 4sb, 4d, 5, 6, 7, 417 

8a, 9, 11p, and 12a lymph nodes. 418 

8.4. Digestive tract reconstruction 419 

The way the digestive tract is reconstructed is determined by the surgeon based on his or her 420 

own experience and the specific circumstances of the operation, and can be selected from the 421 

standard anastomosis manners of Billroth-I, Billroth-II and Roux-en-Y. 422 

8.5. Measures to prevent intraoperative complications  423 

After the preoperative treatment, patient local tissue often has edema reaction, which may 424 

affect the tissue healing ability. According to the intraoperative situation, it is recommended 425 

to place local drainage on both sides of the anastomosis. 426 

8.6. Quality control of surgery 427 

For the purposes of quality control, the unedited full operation videos of patients undergoing 428 

laparoscopic surgery (Group A) and the photographs of lymph node dissection fields, surgical 429 

incisions, and specimen of patients undergoing open surgery (Group B) will be preserved. 430 

The specific requirements for the photographs are as follows: 431 

 Lymph node dissection surgical field: 432 
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 Area under the pylorus, which must include the disconnection part of the right 433 

gastroepiploic artery and vein; 434 

 The disconnection part of the left gastroepiploic vessels; 435 

 The right side of the upper edge of the pancreas, which must include the anterior superior 436 

part of the common hepatic artery, 1/2 inward of the proper hepatic artery, and the 437 

disconnection parts of the right gastric artery; 438 

 The left side of the upper edge of the pancreas, which must include the disconnection 439 

parts of the left gastric artery and vein, the celiac trunk, and the proximal part of the 440 

splenic artery; 441 

 The right side of the cardia and small curvature of the residual stomach. 442 

 After the skin incision is closed (with the ruler as the reference) 443 

 Postoperative specimens (with the ruler as the reference): 444 

 Before dissecting the specimen, mark the lesion, the proximal and distal margins; 445 

 After dissecting the specimen, mark the lesion, the proximal and distal margins; 446 

8.7. Requirements of laparoscopic gastrectomy 447 

 Peumoperitoneum: using carbon dioxide pneumoperitoneum, maintaining a pressure of 448 

12-13mmHg; 449 

 Intra-abdominal procedures must be performed with the support of a camera system using 450 

a laparoscopic instrument; 451 

 Gastric peripheral free, omental resection, retinal sac resection, lymph node dissection, 452 

and vascular management should be performed under laparoscopy; 453 

 Gastric resection, digestive tract reconstruction can be done at the discretion of the 454 

surgeon, either under the laparoscope or through an auxiliary incision. 455 

8.8. Indications of conversion to open gastrectomy 456 

For those who underwent laparoscopic gastrectomy, the case is required to be converted to 457 

open surgery if one of the following happens: confluent lymph nodes with long axis >3cm, 458 

severe or life-threatening intraoperative complications such as intra-abdominal massive 459 

haemorrhage, severe organ damage, or other technical or instrumental factors that require 460 

conversion to open surgery. 461 

8.9. Observation items during surgery 462 

 Operation time, surgical approach, lymph node dissection range, digestive tract 463 

reconstruction method; 464 
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 Incision length, whether converted to open gastrectomy and why, the amount of blood 465 

loss, the amount of blood transfusion; 466 

 Tumor location, size (maximum diameter), existence of distant metastasis, distal and 467 

proximal margin; 468 

 The lactic acid value of arterial blood right before and after operation 469 

 Intraoperative complications, including: 470 

 Surgical Complications: intraoperative injuries, including injuries to important organs 471 

and structures, or additional blood loss caused by vascular damage; 472 

 Gas-abdominal related complications: hypercarbia, mediastinal emphysema, 473 

subcutaneous emphysema, air embolism, respiratory circulation disorders caused by 474 

gas abdominal pressure; 475 

 Anesthesia-related complications; 476 

 Intraoperative death (of all causes). 477 

9. Postoperative Management (same for both groups)  478 

9.1. Use of Analgesics 479 

Postoperative pain control consists of patient-controlled analgesia (PCA), which is monitored 480 

daily by an anesthesiologist. PCA pumps will remain in situ for a maximum of three days. 481 

9.2. Fluid Replacement and Nutritional Support  482 

 Postoperative fluid infusion (including glucose, insulin, electrolytes, vitamins, etc.) or 483 

nutritional support (enteral/parenteral) will be performed based on experience and routine 484 

clinical practices, and is not specified in this study. 485 

 After oral feeding, it is allowable to stop or gradually reduce fluid infusion/nutritional 486 

support. 487 

9.3. Postoperative Rehabilitation Management 488 

 Eating recovery time, diet transition strategies and management of drainage tube: Follow 489 

a standardized clinical pathway based on the Japanese Gastric Cancer Treatment 490 

Guidelines. 491 

 Patients are encouraged to be out of bed and walking around the ward, under the guidance 492 

of a nurse.  493 

9.4. Patient Discharge Standards 494 
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Discharge is recommended when the patients have tolerated more than 2days of soft diet 495 

without abdominal pain or fever. A delay in discharge due to ‘non-medical’ reasons will be 496 

recorded. 497 

9.5. Postoperative Observation Items  498 

 The pathology related records shall be completed within 2 weeks after the operation, 499 

including at least: 500 

 Radical resection of surgery (R0/R1/R2); 501 

 Histological type of primary lesion, Lauren type, and degree of differentiation; 502 

 Depth of invasion, number of lymph node dissection, number of lymph node 503 

metastasis; 504 

 Vascular thrombosis, nerve invasion; 505 

 Efficacy evaluation, using tumor regression grading (TRG) standard 506 

 Postoperative complications within 30 days after operation (described in Section 5.2) 507 

 Postoperative recovery (described in Section 5.2) 508 

10. Postoperative Adjuvant Therapy  509 

10.1. Indications for Postoperative Adjuvant Chemotherapy 510 

After the surgical treatment is completed, all patients should receive postoperative adjuvant 511 

chemotherapy. 512 

10.2. Postoperative Adjuvant Chemotherapy Program  513 

Patients should start adjuvant chemotherapy within 6 weeks after surgery. Patients will 514 

receive the regimen same as neoadjuvant chemotherapy for 5 cycles. If oxaliplatin needs to 515 

be discontinued due to its specific toxicity (eg neurotoxicity), capecitabine should continue to 516 

be used for 6 months. 517 

10.3. Safety Evaluation Indicators of Postoperative Adjuvant Chemotherapy 518 

Same as preoperative neoadjuvant chemotherapy. (described in Section 6.2) 519 

11. Follow-up  520 

11.1. Follow-up Period and Precautions 521 

The follow-up period is till 3 years after surgery. Patients are followed up every 3 months in 522 

the first 2 years and every 6 months afterwards. 523 

11.2. Examination Items during Follow-up 524 

 Physical examination (height, weight, Karnofsky score, heart/lung/abdominal physical 525 

examination); 526 
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 Laboratory examinations (fasting blood should be taken; for hemodialysis patients, blood 527 

should be taken before dialysis), including: 528 

 Blood cell analysis should include at least: WBC, LYM, NEU, NEU%, RBC, Hb, 529 

PLT 530 

 Blood biochemical analysis should include at least: albumin, AST, ALT, total 531 

bilirubin, creatinine, urea nitrogen, fasting blood glucose, CRP 532 

 Serum tumor markers, including at least: CEA, CA199, CA724, CA242, CA125 533 

 Tumor evaluation, including 534 

 Abdominal pelvic ultrasound (every 3 months) 535 

 Abdominal pelvic enhanced CT and/or MRI scans (every 6 months) 536 

 Digestive Tract Endoscopy (every 12 months) 537 

 Chest X ray (every 3 months) 538 

 During the study treatment, if recurrence/metastasis is suspected, tumor evaluation should 539 

be carried out at any time (clinical examination, cervical lymph node ultrasound, pelvic 540 

ultrasound/CT, chest X-ray or chest CT/MRI and abdominal enhancement CT/MRI). 541 

Possible reoperation or/and further treatment should also be recorded in the Case Report 542 

Form. 543 

12. Study Calendar  544 

 STUDY PERIOD 

 Enrolment Allocation Post-allocation Close-out 

TIMEPOINT 
-15 to -17 

weeks  
0 

1 

week 

4 

weeks 
Year 1 

 Year 

2 
Year 3 

ENROLMENT: 
       

Eligibility screen X       

Informed consent  X       

Allocation  X      

INTERVENTIONS:        

Preoperative 

chemotherapy 
X       

Open gastrectomy   X     

Laparoscopic 

gastrectomy 
  X     
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ASSESSMENTS:        

Physical 

examination 
X    X X X 

Laboratory tests 
X    X X X 

Oncology assessment 
X    X X X 

Surgical radicality 
   X    

Postoperative 

morbidity 
   X    

Postoperative 

mortality 
   X    

 Postoperativ

e recovery 
   X    

Life quality 
   X X   

Survival status 
    X X X 

 545 

13. Statistical Analysis Plan 546 

13.1. Definitions of Analytic Sets 547 

 Modified Intent-to-treat Population: Cases that underwent randomization and 548 

laparoscopic or open gastrectomy, with records of data of at least one valid efficacy 549 

evaluation after intervention. 550 

 Per-protocol Population: Cases complying with the study protocol, with good compliance 551 

and completed Case Report Form, allowing statistical analysis of efficacy.  552 

 As-treated Population: Cases that received laparoscopic or open gastrectomy and those 553 

who switched to the other group’s approach are seen as the participants of the after-554 

switch group. 555 

13.2. Analysis principles  556 

 Intention-to-treat and per-protocol approach will be used for efficacy analysis. As-treated 557 

analysis will be applied for safety analysis.  558 

 For variables with a significant amount of missingness (>5%), multiple imputations will 559 

be conducted for the purpose of sensitivity analysis. 560 

 For the primary analysis of recurrence-free survival, non-inferiority analysis will be used 561 

with a one-sided 97.5% confidence interval.  562 

 All the other analyses will be superiority tests with two-sided 95% confidence interval 563 

and a type I error of 5%.  564 
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 Subgroup analyses will be carried out irrespective of whether there is a significant 565 

treatment effect on the primary outcome.  566 

 Analyses will be conducted primarily using standard statistical software.  567 

13.3. Analysis of Primary Endpoints 568 

The non-inferiority test for the primary outcome of 3-year recurrence-free survival will be 569 

conducted by comparing the hazard ratio and its one-sided 97.5%CI with the critical value 570 

and non-inferiority margin, respectively. Survival rate will be estimated with Kaplan-Meier 571 

Method and compared by Log-rank tests. Hazard ratio will be generated by Cox Proportional 572 

Hazards Model. 573 

13.4. Analysis of Secondary Endpoints 574 

For the secondary outcome of 3-year overall survival, survival rate will be estimated with 575 

Kaplan-Meier Method and compared by a Log-rank test. Hazard ratio will be generated by 576 

Cox Proportional Hazards Models. 577 

All the other categorical secondary outcomes be presented as number and percentage, and 578 

will be preferably analysed by a Chi-square test. A Fisher’s Exact test will be used if the 579 

expected number within one cell is ≤5. Continuous outcomes will be presented as mean and 580 

standard deviation if normally distributed, or as median and interquartile range otherwise. 581 

Continuous outcomes will be preferably analysed by Student’s t test or Wilcoxon rank-sum 582 

test. 583 

13.5 Data Monitoring and Interim Analysis 584 

Data monitoring and auditing are conducted by the funding agency annually. An interim 585 

analysis will be performed by an independent statistician when half of the patients have been 586 

randomised. The trial will be stopped if one treatment is found to be statistically more 587 

beneficial or harmful than the other. 588 

14. Adverse Events  589 

14.1. Definitions  590 

AEs are any unfavourable or unintended events that affect the patients of the study, 591 

regardless of the relevance to the treatment. Events are defined as serious adverse events 592 

(SAEs) if they lead to death, prolongation of hospitalization, permanent or severe disability, 593 

teratogenesis or carcinogenesis, and significant clinical sequela.  594 

14.2. Reporting of Adverse Events 595 
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Any AEs are recorded in detail on the case report form (CRF) and include time of occurrence, 596 

duration, relevance to the treatment, stopping or continuing of the treatment, and others. 597 

When a SAE occurs, it will be reported to Peking University Cancer Hospital Ethics 598 

Committee within 24 hours of the initial discovery. 599 

15. Ethical Considerations  600 

15.1. Responsibilities of Investigators 601 

The investigators will ensure the implementation of this study in accordance with the study 602 

protocol and in compliance with the Declaration of Helsinki, as well as domestic and 603 

international ethical guiding principles and applicable regulatory requirements. It is specially 604 

noted that, the investigators must ensure that only subjects providing informed consent can be 605 

enrolled in this study. 606 

15.2. Information and Informed Consent of Subjects  607 

An unconditional prerequisite for subjects to participate in this study is his/her written 608 

informed consent. The written informed consent of subjects participating in this study must 609 

be given before study-related activities are conducted. The informed consent form must be 610 

signed and dated personally by the subjects and investigators. At any time, if important new 611 

information becomes available that may be related to the consent of the subjects, the 612 

investigators will revise the information pages and any other written information which must 613 

be submitted to the Institutional Review Board for review and approval. The revised 614 

information approved will be provided to each subject participating the study. The 615 

researchers will explain the changes made to the previous version of Informed Consent Form 616 

to the subjects. 617 

15.3. Identity and Privacy of Subjects  618 

After obtaining an informed consent form, each selected subject is assigned a subject ID.  619 

This number will represent the identity of the subject during the entire study and for the 620 

clinical research database of the study. The collected data of subjects in the study will be 621 

stored in the ID. 622 

Throughout the entire study, only the investigators will be able to link to the research data of 623 

the subjects to themselves after authorization. The original medical information of subjects 624 

will be kept strictly confidential. 625 

Collection, transmission, handling and storage of data on study subjects will comply with the 626 

data protection and privacy regulations. This information will be provided to the study 627 
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subjects when their informed consent is being obtained for treatment procedures in 628 

accordance with national regulations. 629 

15.4. Independent Ethics Committee or Institutional Review Committee  630 

Before beginning the study at the center, the written proof of favorable opinions/approval by 631 

the Institutional Review Board must be obtained. In case of major revisions to this study, the 632 

amendment of the study protocol will be submitted to the Institutional Review Board prior to 633 

performing the study. In the course of the study, the relevant safety information will be 634 

submitted to the Institutional Review Board in accordance with national regulations and 635 

requirements. 636 
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17. Annex  659 

17.1. Informed Consent Form  660 

Informed Consent Form 661 

Study name：A Comparison of Laparoscopic With Open Distal Gastrectomy in Advanced 662 

Gastric Cancer After Neoadjuvant Chemotherapy 663 

Protocol version：2.0, 2015 February 26 664 

Informed consent form version：2.0, 2015 February 26 665 

Research institute：Peking University Cancer Hospital 666 

Patient name：                               Patient initials：  667 

Patient address： 668 

Patient phone number： 669 

 670 

We invite you to participate in a clinical trial. This informed consent form provides you 671 

with some information to help you decide whether to participate in this clinical trial. Please 672 

read the following carefully, if you have unclear questions or terminology, please feel free to 673 

discuss with the reception physician.  674 

Your participation in this study is entirely voluntary. The current study has been 675 

reviewed and approved by the Beijing Cancer Hospital Ethics Committee. 676 

 677 

1. Research background 678 

The purpose of this study was to provide a thorough evaluation of the safety and 679 

efficacy of laparoscopic radical gastrectomy for gastric cancer patients with neoadjuvant 680 

chemotherapy through a prospective, randomized, controlled, open-label, single-center phase 681 

II clinical study. 682 

 683 

2. Research process: 684 

You and your family will be informed the treatment results of this study. All data and 685 

information are confidential to people outside the study and will be used only for the purpose 686 

of this study. 687 

Through initial abdominal/pelvic enhanced CT scan, endoscopy, etc., patients diagnosed 688 

with gastric cancer, with no clear abdominal implants, and judged feasible for radical 689 

resection, will be enrolled in the study after signing the informed consent form. Three-weeks 690 
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after the neoadjuvant chemotherapy, vital signs examinations, physical examinations, 691 

laboratory tests, 12-lead electrocardiograms in a calm state, respiratory function tests, and 692 

oncological evaluations (same categories as the screening tests) again, will be again 693 

performed to evaluate the resectability of the surgery. Resectable patients will be randomly 694 

assigned to the laparoscopic-assisted distal gastrectomy or open gastric radical gastrectomy 695 

groups. Follow-up period begins from the end of the study treatment to 3 years after the 696 

operation. Follow-up will be conducted every 3 months within the first 3 years and every 6 697 

years in the last year. At the end of the follow-up period, statistical analysis will be 698 

performed on the patient data to obtain the final conclusion of the study. In addition, you will 699 

need to fill in the quality of life questionnaire so that we can understand your quality of life in 700 

a timely manner. 701 

 702 

3. Risk and discomfort of participating in the study: 703 

The risk of this project is mainly focused on adverse events as follows: 704 

The complications associated with laparoscopic exploration include: laparoscopic 705 

surgery related risk, such as hypercapnia, hypoxemia, and bowel injury during the 706 

exploration. However, according to the previous experience of our department, the 707 

probability of bowel injury is extremely low, and can be found and dealt with accordingly in 708 

the exploration process. 709 

Perioperative chemotherapy related adverse events: bone marrow suppression, 710 

gastrointestinal reactions, liver and kidney dysfunction, malnutrition, severe allergic reactions, 711 

peripheral neuritis,etc. MAGIC and other studies have confirmed that neoadjuvant 712 

chemotherapy did not cause additional serious side effects compared to surgery alone. 713 

In addition, patients may experience anesthesia and surgical related discomfort including 714 

wound pain, postoperative fever, gastrointestinal discomfort after abdominal surgery 715 

including abdominal distension, abdominal pain, acid reflux, nausea, etc. A small number of 716 

patients may experience postoperative complications of radical gastrectomy including 717 

anastomotic leakage and bleeding. Most patients’ condition will be relieved after 718 

conservative treatment. A very small number of patients have the possibility of worsening 719 

disease, loss of surgical opportunities, and loss of opportunities for radical cure. 720 

 721 

4. Benefits of participating in the study: 722 

If you agree to participate in this study, you may or may not have direct medical benefits. 723 

Patients in this study will receive a standardized diagnosis and treatment of gastric cancer. 724 
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Through diagnostic laparoscopic exploration, occult peritoneal metastases will be excluded, 725 

which avoids the lack of treatment or over-treatment due to inaccurate staging to the greatest 726 

extent. Some patients may benefit from a comprehensive treatment model with perioperative 727 

chemotherapy, which increases surgical radicalness, decreases local recurrence possibility, 728 

and improves overall survival. 729 

 730 

5. Alternative treatment: 731 

In addition to participating in this study, you have the following options: laparotomy, 732 

radical gastrectomy 733 

 734 

6. Costs of participating in the study: None. 735 

   736 

7. The right to refuse to participate in or withdraw from the study:  737 

You may choose not to participate in this study, and have the right to withdraw without 738 

any reason at any stage of the trial. Such a decision will not affect any of your medical 739 

treatment or rights. Once you have decided to participate in this study, please sign this 740 

informed consent form. Before entering the study, the doctor will evaluate your eligibility of 741 

participation. 742 

If you choose to participate in this study, we hope you will continue to complete the 743 

entire research process. 744 

 745 

8. Privacy and confidentiality issues: 746 

During the research period, your personal data such as your name, gender, etc. will be 747 

replaced with a code or number and strictly confidential. Only the relevant doctors will know 748 

your information and your privacy will be well protected. The results of the study may be 749 

published in academic journals but will not reveal any of your personal data. 750 

If you agree to participate in this study, all your medical data will be screened by 751 

relevant personnel of the organization that initiated the study, relevant authorities, or an 752 

independent ethics committee, to check the appropriateness of the study's implementation. If 753 

you sign this informed consent form, it means that you agree to receive the above persons’ 754 

review. 755 

 756 

9. Medical cost reduction 757 

Due to the need of this trial, laparoscopic exploration is required before the laparoscopic 758 

or open gastrectomy, and the use of an ultrasonic scalpel is required for the purpose of 759 



 

 

 

 

28 

research treatment. Therefore, the current study provides partial cost reduction for 760 

participating patients. 761 

Item  Cost (Yuan) Frequency 
Total cost

（Yuan） 

ultrasonic scalpel 600 1 
1,600 

Laparoscopic surgery 1,000 1 

 762 

How to get help in the study: 763 

You can have access to the information and research progress related to this study at any 764 

time point. If you have any questions related to this study, please feel free to contact Dr. Li 765 

Ziyi at 010-88196606. 766 

If you need to know about the rights of participating in this study during the research 767 

process, you can contact the Ethics Committee of Beijing Cancer Hospital at 010-88196391. 768 

 769 

770 
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Informed consent form—Signature page 771 

If you fully understand the content of this research project and agree to participate in the 772 

study, you will need to sign this informed consent, in two copies, to be retained by the 773 

researcher and by you. 774 

Research topic： 775 

Signatory： 776 

Declaration of Consent： 777 

1、 I have confirmed that I have read and understood the informed consent of this 778 

study, that the problems and solutions which may arise during the course of the 779 

study have been explained to me, and that I have had the opportunity to raise 780 

my own questions. 781 

2、 I have known that participation in the study is entirely voluntarily and refusing 782 

to participate will not jeopardize any of my interests. 783 

3、 I have learned that the physicians involved in this study, the hospital manager 784 

of this study, and the Ethics Committee have the right to review the research 785 

records and case data, and I agree that these people will have access to my 786 

research records and understand that the above information will be treated 787 

confidentially. 788 

4、 I agree to participate in this study. 789 

 790 

Full name of patient name：              791 

 Date:  792 

Full name of the legal representative：           Date: 793 

 794 

Completed by the reception physician:  795 

The researcher statement: I confirm that the patient has been explained and discussed 796 

about the nature, purpose, requirements and possible risks of the study, as well as other 797 

alternative treatment options, and that a copy of the subject's information has been given to 798 

the patient for preservation. 799 

 800 

 Full name of the researcher：       801 

 Date:  802 

 803 


